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Eaiiaanniaan Hygeia Laboratories Inc.
82 W. Sierra Madre Blvd.

Sierra Madre, CA §1024-2434

(626) 355-4711 (626) 355-4497 Fax

June 29, 2006

Ms. Anni Autio

CDM Federal Programs Corporation
50 Hampshire Street

One Cambridge Place

Cambridge, MA 02139

Subject: EDS Study by TEM
Hygeia Job No.: 22887050046
Client Project Ref.. Libby Asbestos Investigation
BIR 1-G Study (Additional Analysis)

Dear Ms. Autio:

This report contains the result of additional analyses of the BIR-1G study sample submitted to this laboratory on
February 21, 2005.

This report contains the mass percent and peak helght data. if you have any questions regarding this report, please
contact us at (626) 355-4711.

Sincerely,
Hygeia Laboratories Inc.

y e

Kyeong H. Corbin
Supervisor of Electron Microscopy
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Sample List

Client. CDM Federal Programs Corporation i Project Ref.  BIR-1G .
Hygeia Job No.: 22887050046 Subcontract number: 2616-000-003-AL

Hygeia ID ClientID  Sample Type Test Type
967616a BIR-1G " Powder Calibration
. Standard

(Additional analysis)



Request for L aboratory Services / Chain of Custody - Asbestos

Send Report To

Hygela Laboratories Inc.

Aani

82 W. Sierra Madre Bivd.
CDM Federal Programs Corp.

Company Name

Sierra Madre, CA 91024
(626) 3554711

50 Hampshire St.. One Cambridge Plac

Company Address

- (626) 355-4497 FAX HHT
Cambridge, MA 02139

Company Address

Phone

(617) 452-6309 Fax _(617) 452-8309

Client Project No

Client Project Ref

Rir -G  Albiwd Analsts

Purchase Order No

phdmfubb # 2288705 ceo &~

Samples Submitted | Samples Analyzed _|_ Hygeia Reference No 22887 0 5 0 044

Reporting Fax . Cell/Pager
Phone E-mail
Turnaround Time _ X Nomal (3-5 business days) Next Day (24 hrs) Same Day (Rush) Weekend Rush
Type of Sample Air” Bulk Dust (microvac) Dust (wipe) Soil Paint Water __ X Other
Asbestos (Optical) Asbestos (TEM) Qualitative Dust (microvac or wipe) Qualitative Bulk
— P —AHERA Quantitative Dust (microvac or wipe) Semi-Quantitative Bulk -
——PLM Point Count 400 pts —EPALevelll Drinking Water (potable) ' Full-Quantitative Bulk
PLM Point Count 1000 pts NIOSH 7402 Wastewater (non-potable)
PCM (PCM Equivalent) 25 O. er Particle Characterization
1ISO 10312
Supplies

Additional Instructions

) Bl Bradtin of SRC reguested Wass 4 daderminatn Hor s

Stendard R.afnftc* resulks on 'y. S fos N
2 Macy  ogpeated peal heglk dotas  on His standerd . (See affeds
ev»-{) Elfortz* nesulks on VI 2_/,, yA

For Lab Use Only Sample Integrity X accept reject 1st Sample No ‘Uﬂ é\LtL
Results reported by: S Price / Sample 565 X ¢
Date Time Initials__ Verbal Fax E-mail -
Date Time Initials Veral Fax E-mail Invoice No. 77-_41241
Date Time Initials Verbal Fax E-mail  Log OutDate lo-24.(ly
Comments

Relinquished By Received By -Time Date Reason for Change of Custody-

_(Signature) (Signature)
hideve . | PBL Lo | 311 pe| 12/ Jos

The sample collector is responsible for ensuring that all samples have been preserved according to the appropriate and appplicable methodology.




Laboratory name: Hygeia
TEM Manufacturer: Hitachi
TEM Model: H-600
Voltage (kV): 100
Window type: Be
Window thickness: 0.005 mm
"{EDS manufacturer: Kevex
EDS Model: Delta 1
eV per channel: 10
Spot size 0.2pm
Beam current lowest setting
Grid
Quadrant Grid | Openi _"
5 ng sl ErARE 15817 G <K
NW CDM59B1  C4-1 11 40 215 367 1013 0 04 21 36 10.0 0.0 35 20
NwW CDM59,81  C4-1 12 2% 213 355 1002 0 0.2 21 35 10.0 00 a5 22
NwW COM59B1  C41 13 48 201 386 1004 0 353 193 05 20 38 100 00 a5 19
NwW CDM5981  C41 24 47 189 378 1001 0 03 173 05 19 a8 10.0 0.0 30 1.7
NwW CDM59B1  C41 2:2 4 219 366 1032 0 362 228 04 2.1 35 10.0 0.0 a5 22
NW CDM59B1  C4-1 23 kY 202 355 1009 0 63 202 0.3 20 as 100 0.0 36 20
NE COM59.81  C54 3 2 221. 362 1012 0 3 185 0.3 22 36 100 00 . 33 18
. NE COM5981 C54 32 39 221 331 1010 ] M 14 04 22 33 100 00 37 17
NE COM5981  C54 33 35 197 354 1007 0 425 264 0.3 20 35 100 0.0 42 26
NE CDM5981  C54 41 24 .2 354 1006 0 22 181 0.2 22 35 10.0 0.0 32 18
NE COM5981 C54 4.2 42 395 677 1805 0 628 345 0.2 22 38 100 00 35 19
NE COMS3B81  C5-4 43 50 310 583 1588 0 558 323 0.3 20 37 10.0 00 35 20 -
SE COM59B1 G52 51 3 26 366 1005 0 351 195 0.3 22 36 100 0.0 35 19
SE COM59B1 G52 52 K 444 669 1974 0 735 43 04 22 35 100 00 a7 2.1
SE COM59B81 G52 53 73 an 779 2365 0 862 477 0.3 20 33 100 00 36 20
SE CDM59B1 G52 6-1 kil 226 358 1004 0 335 195 03 2.3 36 10.0 0.0 33 1.9
SE CDM59B1 G52 62 58 350 549 1506 0 490 274 04 23 36 10.0 0.0 33 18
SE COM59B1 G52 63 28 284 454 1220 0 426 218 0.2 23 37 10.0 0.0 35 18
Sw COMS981  G3-2 74 39 218 3% 1005 0 -319 187 04 22 39 10.0 0.0 32 19
SwW COM5981  G3-2 72 45 253 433 1165 0 424 226 04 22 37 100 0.0 36 19
Sw COM59B1  G32 73 60 36 549 1540 0 561 298 04 22 36 10.0 0.0 36 19
SwW COMs981  G3-2 81 46 23 323 "993 0 203 177 05 23 33 100 00 30 18
SwW COM59.81  G3-2 82 53 348 615 1705 0 548 294 03 20 36. 10.0 0.0 32 1.7
SwW COM5981  G3-2 83 37 243 83 1205~ 0 392 24 0.3 20 3.2 100 0.0 33 19
Center COM53,81 center-10 sec 4 30 41 18 0 ¥ OB 03 25 35 100 0.0 34 19
Center CDM59,81 center-1 min 2 154 253 704 (] 22 132 03 22 36 100 0.0 34 19
Center CDM59,81 center-4 min 86 537 966 2747 ] 901 494 0.3 20 35 - 100 0.0 33 18




Element
& Line
Na Ka
Mg Ka
Al HKa
Si Ka
K Ka
Ca HKa
Ti HKa
Mn Ka
Fe HKa
(] *
Total

Number of cations calculated on basis of 1@ oxygen atoms.

15~Nov-1925 11:11:26

Bir—1G-#1

THIN FILM ANALYSIS
 (THECORETICAL K~FACTORS)

RAccelerating voltage

Beam - samplé incidence angle

Xray emergence angle

Xray — window incidence angle

Weight Oxide

FPercent Fercent Formula
@. 49 @.66 NazZO
5. 89 9.76 mMgO
8.3z 15.72 R1Z03
23.23 49.69 §i0oz
a.2a1 @.@a1 K20
8.93 12.49 Ca0
Q.54 @2.91 Ti0oz
Q. z6 2.33 mMnO
8.1 1. 42 FeO
44,23

104, aa

10G. @ KeV

92.@ degrees

68.@ degrees

@a.a deérees

Fvecision
2 Sigma

a.z

@.76
@.99
1.89

a. ez -
a. 86 .

a. e
2. 16

@.97

* DETERMINED BY STDICHIDMETRY'

intensity

6.39
114,23
197. &
648.64

Q.25
£57. 28

13.93

S5.76

173. @6

No. of
Cations

Q. @77
2. 876
1.115
Z.991
Q. 201
Q. 806
@. 241
@. 217

. SES

E&. 449




Xray — window incidence éngle @.2 deprees

Element Weight Oxide Ffrecision
& Line Percent Fercent Formula 2 Sigma Intensity
Na HKa @.91 .28 NazO @. 24 15.27
Mg HKa 5. 82 9.66 MgO @.68 146. 52
Al Ha 8.57 16.19 Alz203 @.91 263.57
Si HKHa 3. 29 49. 40 Si02 1.69 836. 16
K Ka @. a7 b.29 K20 @, a6 &.68
Ca HKa 9.21 12.89 Ca0 2a.78 344.14
Ti HKa .61 .2 TiOoe @a. 25 Z0. 2@
Mn HKa @.as .26 MnO @, 26 1.43
Fe Ka 7. 36 9.47 FeO @.83 204, @1
o * 44, 30 '
Total 16@, 2@

Number of cations calculated on basis of 12 oxygen atoms.

13-Nev-1925 11:11:31 BIR-1G—-#2

THIN FILM ANALYSIS
(THEORETICAL K-FRCTORS)

Accelerating voltage 10@. @ HKeV

Beam - sample incidence angle 9@. 2 degrees

Xray emerpgence anple 68.@ degrees

* DETERMINED BY STOICHIOMETRY

No. of
Cations

@. 142
2. 865
1.147
2. 969
@. ea7
@. 830
2. @46
2. 603
@. 476

6. 486



Accelerating voltage 'L@@.@ HeV

Beam —~ sample incidence anglé 92.@ degrees

Xray emergence angle : 68.@ degrees

Xray — window incidence anpgle @.Q degrees
Element Weight Oxide ’ Frecision _
& Line Fercent Percent Formula 2 Sigma - Intensity
Na HKa @a.61 @.83 Nacz0 @. 19 13.99
Mg HKa S.71 9.47 mMgO @.63 194, 48
Al HKa 8.38 15. 85 Al1z=03 ' @. 85 348. 9@
Si HKa 3. 51 S, 32 Sios 1.62 1152. 71
K Ka @a.a .@a.@ad Ked o @. @@ @. o
Ca Ha 9. 42 13.15 CaO @.73 475. 45
Ti HKa @a.61 1.@1 TioE ' @. 24 c£7.:28
Mn Ha . az .23 MnO Q.04 a.87
Fe Ha 7.32@ 9.39 FeO @.78 273.68
a * 44, 46
Total 1@, 0@

Number of cations calculated on basis of 12 oxygen atoms.

15-Nov-1925 11:12:53 BIR-1G-#3

" THIN FILM ANALYSIS
(THEORETICAL. K~-FACTORS)

* DETERMINED BY STOICHIOMETRY

No. of-
Cations

2. 96
2. 845
1.118
3.@a1e
@. a2
2. 844
Q. Q46
2. aazr
@. 47@

6. 431



Xray - window incidence anpgle

Element Weight Oxide Frecision
& Line Fercent FPercent Formula . 2 Sigma
Na Ha @.9S 1.28 Na& @. 31
Mg Ha S5.43 5.4 MgO @. 8z
Al HKa 8.5a 16.@7 R1203 1.123
Si  Ka 23.7@ S@.71 Si02 2.13
K Ka @. 21 a.a1 K20 @. 03
Ca Ka 9.19 &.86 CaO .98
Mrn Ha @. 45 @.58 MnO @a.z
Fe Ka 7.34 9.44 FeO 1.@4
(] * 44. 39
Total 10@., @

Number of cations calculated on basis of 1@&.

153-Nov-19@5 11:14:15

THIN FILM ANALYSIS
(THEORETICAL K-FACTORS)

Accelerating voltane

Beam - sample

incidence angle

Xray emergence anéle

12A. @ HeV

BIR-1G-#4

94,.@ degrees

8. @ degrees

% DETERMINED BY STOICHIOMETRY

@.@ degrees

Intensity

5.19
78. 41
149, 45
490.63
a. 2
196. 24

7. 48
116. 24

oxygen atoms.

No. of
Cations

@. 149
@&.8v8
1.136
3. 242

@. 261
@. 8z

@a.aza
Q.474

6. 466



15-Nov—19@5 11:280:53 BIR-1G-#5

THIN FILLM ANALYSIS
(THEORETICAL K-FARCTORS)

Rccelerating yoltage' 124, @ HKeV

Beam - sample incidence angle S5@a.2 degrees
Xray emerpgence angle 68.@ degrees

Xray — window incidence angle

@.@ degrees

Element Weight Oxide Precision
& Line Fercent Fercent Formula Sigma Intensity
Na Ka @. 84 1.14 NagO @. 26 11.53
Mg Ha 3. 66 5.38 MgO @a.74 115. 47
Al HKa 8. 49 16.@4 AlE03 1. @@ 211.782
Si HKa 23. 43 5.1 Ssios 1.89 €88. 16
K . Ka B. a4 2. 24 Ke @. Q4 1.@7
Ca " Ka 9.53 13.33 CaO @.89 c88.71
Ti HKa Q. 54 .91 Ti0Oe @a.z 14.68
Mn HKa 2.12 @.16 MnO @.11 2. 86
Fe Ha 6.91 8.89 FeD 2. 89 155. 24
0 * 44,45
Total 1@, &

Numbeyr of cations calculated on basis of 1@ oxygen atoms.

* DETERMINED BY STOICHIOMETRY

[ I ¢e I 2



